Splenogonadal fusion – Rare etiology testicular mass  by Morgado, Mariana et al.
Contents lists available at ScienceDirect
J Ped Surg Case Reports 10 (2016) 39e41Journal of Pediatric Surgery CASE REPORTS
journal homepage: www.jpscasereports .comSplenogonadal fusion e Rare etiology testicular mass
Mariana Morgado a,*, João Albuquerque b, Miroslava Gonçalves b
a Pediatric Surgery, Hospital de Santa Maria, Portugal
bHospital de Santa Maria, Portugala r t i c l e i n f o
Article history:
Received 3 December 2015
Received in revised form
20 April 2016
Accepted 23 April 2016
Key words:
Splenogonadal fusion
Spleen
Testis
Cryptorchidism
Ectopic spleen* Corresponding author.
E-mail address: morgadoamariana@gmail.com (M.
2213-5766/ 2016 The Authors. Published by Elsevier
http://dx.doi.org/10.1016/j.epsc.2016.04.018a b s t r a c t
Splenogonadal fusion is a rare congenital abnormality that affects mostly the male gender, and may
present as cryptorchidism. A pre-operative diagnosis is rare and difﬁcult, and may be mistakenly diag-
nosed as a gonadal tumor of malignant nature leading to unnecessary orchiectomy. The authors present
two case reports concerning the two types of splenogonadal fusion described, with a subsequent liter-
ature review, alerting for the clinical presentations and available complementary exams.
 2016 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).Splenogonadal fusion is a rare congenital anomaly consisting of
abnormal fusion between the spleen and the gonad or the remnant
of the mesonefros [1]. About one-hundred and eighty cases have
been published since the ﬁrst case was reported in 1883 by
Bostroem [1e3].
Through the ﬁfth week of uterine life, primitive spleen cells start
developing in the left dorsal mesogastrium [1]. The rotation of the
embryonic gut brings the splenic anlage closer to the left urogenital
fold that contains the gonadal mesoderm, which originates gonadal
structures [2]. This proximity, until the eighth week of develop-
ment, potentiates abnormal fusion [1,2].
Three theories have been proposed to explain this fusion: sneath
defends that inﬂammatory reactions of two opposing peritoneal
surfaces favors adhesion, but this theory does not explain right-side
occurrence [2,3]. Von Hochstetter describes the existence of a
retroperitoneal channel linking the spleen and the developing
gonad [2,3] and Putschar and Manion defend the spleen envelop-
ment by the gonadal tunica albuginea [3].
About half the cases are diagnosed under age 10 [4], the inci-
dence is 14e16 times higher in males [3e6] and it occurs almost
invariably on the left gonad (97%) [3,7]. In females it is frequently an
incidental diagnosis at autopsy or during gynecologic surgery [3,4].Morgado).
Inc. This is an open access article uWe describe two case reports concerning the continuous and
the discontinuous forms of splenogonadal fusion, both diagnosed
intra-operatively.
1. Case report
1.1. Case 1
A three-year-old healthymale infant, ex-premature (35weeks of
gestation) homozygote twin, presented with a left inguinal-scrotal
swelling with a year of evolution. He was referred to observation by
a pediatric surgeon and surgery was proposed to correct a left
communicating hydrocele. Physical examination was otherwise
normal. A complete blood count and coagulation were requested
pre-operatively, without modiﬁcations. No imaging exams were
ordered.
During surgery, while exploring the left inguinal region, after
the isolation and opening of the left patent peritoneal vaginal duct,
a cylindrical dark-red elastic structure was identiﬁed (Fig. 1), with
1 cm of diameter, connected to the upper pole of the ipsilateral
testis and continuing into the peritoneal cavity towards the lower
pole of the spleen (Fig. 2). The structure was resected, preserving
the testicle, and high ligation of the patent processus vaginalis and
excision of the distal sac were performed. Histopathological
examination of the surgical specimen revealed splenic tissue.
There were no complications during the postoperative period
and the patient was released 48 h later, remaining healthy afternder the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Fig. 1. Ectopic testicular spleen in the left testicle.
Fig. 3. Discontinuous form of splenogonadal fusion.
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ultrasound that showed no splenic or gonadal structural anomalies.1.2. Case 2
A fourteen-month-old healthy male infant was followed in the
Pediatric Surgery outpatient clinic since the age of twomonths for a
left hydrocele. By the age of seven months, no residual hydrocele
was found but a painless nodule was palpable at the upper pole of
the testicle. Inguinal ultrasound identiﬁed a cord cyst with
33  11 mm.
The patient was re-observed at the age of 13-months due to a
rapid increase in the scrotal volume, noticed by his mother. Ultra-
sound revealed two solid ovoid masses in the left scrotum, with
17 mm, fused at the upper testicular pole and vascularized.
Suspecting of a malignant testicle tumor, biomarkers were
requested, revealing normal levels of CA 125 and bHCG, and ﬁve-
times elevated alpha-protein. Therefore, immediate surgery was
proposed.
During surgery, a left upper testicular pole mass was identiﬁed
(Fig. 3), connected to the testicle, macroscopically compatible with
splenic tissue and without intraperitoneal continuity. After mass
resection, preserving the testicle, high ligation of the patentFig. 2. Continuous form of splenogonadal fusion, from the upper pole of the testicle to
the lower pole of the spleen.processus vaginalis and excision of the distal sac were performed.
Histopathological examination revealed splenic tissue.
The patient was released in the ﬁrst 24 h after surgery and
remains asymptomatic at one-year-follow-up. At 3-months of post-
surgery, an abdominal ultrasound was repeated to exclude any
associated spleen anomalies. No pathologic ﬁndings were noticed.2. Discussion
Clinical diagnosis of splenogonadal fusion is challenging. In
males, it generally presents as an asymptomatic inguinal or
inguinal-scrotal lump or an empty scrotum, having a wide differ-
ential diagnosis with hydrocele, spermatic cord cyst, inguinal
hernia or undescended testicle [2,3]. Occasionally, it presents as
intestinal occlusion (intraperitoneal splenic or ﬁbrous cord) [5] or
as acute scrotum [3] due to splenic rupture, spermatic cord torsion
or associated to splenic swelling after gastroenteritis [4], mono-
nucleosis [6] or malaria [5].
Putschar and Manion’s classiﬁcation deﬁnes two types [5,6]: the
continuous type implies the existence of a splenic or ﬁbrotic cord,
retroperitoneal or transperitoneal [8], connecting the normal and
the accessory spleen. The less frequent (2e5 times) [3] discontin-
uous type, has no connection between both splenic tissues.
Congenital malformations are frequently associated, especially
with the continuous type (5 times higher [3,4]). Limb and cranio-
facial defects are common, but the most frequent is cryptorchidism
(around one third [4,6,8]). There are four cases of testicular tumor
reported but all had concomitant undescended testis, which might
be the real malignancy factor [3,7].
Pre-operative diagnosis is rare perhaps due to the fact that there
are much more common pathologies which do not demand
complementary routine pre-operative exams, as in the ﬁrst case
described. In the second case, the mass characteristics changed
during surveillance demanding a complementary investigation.
Consequently, any clinical suspicion must be followed by ultra-
sonography that reveals an encapsulated, iso or hypoecoic, homo-
geneous extratesticular mass [3], hypervascular at Doppler analysis
[8]. When available, technicium-99m sulfur colloid scan shows
heterotopic splenic tissue [2e5] and contrast enhanced computed
tomography [9] or magnetic resonance [10] might identify contin-
uous type splenogonadal fusion by detecting the ﬁbrous cord.
Surgery is unnecessary in the absence of complications [4,8]. If
the diagnosis is doubtful or complications present, the treatment is
surgical, comprising the excision of the splenic tissue and ﬁbrous
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may be misdiagnosed with a gonadal tumor, the macroscopic
identiﬁcation of compatible splenic tissue with subsequent pres-
ervation of the gonad is fundamental.
The laparoscopic approach has been successfully described and
might increase diagnostic accuracy since it is both diagnostic and
therapeutic [4]. Histologic diagnosis is essential, revealing normal
or minimally altered spleen [3].3. Conclusions
Splenogonadal fusion is an embryological malformation with
low incidence. Clinical diagnosis is rare but must be considered
while evaluating inguinal pathology. Pre-operative or intra-
operative diagnosis is mandatory to avoid unnecessary gonadec-
tomy, which occurs in one third of cases, attributable to erroneous
tumor diagnosis, which might compromise future fertility [1,4e6].
Isolated splenogonadal fusion has a good prognosis, but it can be
conditioned by the presence of other associated malformations.
Funding source
There were no funding sources for this article.
Financial disclosure statement
There are no relevant ﬁnancial relationships for any of the
authors of this article to report.Conﬂict of interest
The authors are not aware of any conﬂicts of interest or ﬁnancial
conﬂicts.
References
[1] Varga I, Galﬂova P, Adamkov M, Danisovic L, Polak S, Kubikova E, et al.
Congenital anomalies of the spleen from an embryological point of view. Med
Sci Monit 2009;15(12):RA269e76.
[2] William LD, Mark AB. Splenogonadal fusion: a case report and review of
literature. J Pediatr Surg 2005;40:E5e7.
[3] Rena DM, Dennis BL. Splenogonadal fusion: an unusual case of an acute
scrotum. Rev Urol 2013;15(4):197e201. DOI: 10.3909lriu0593.
[4] Wan-Fu L, Mei-Xiang L, Xhu M, Ya-Jun C. Splenogonadal fusion: report of four
cases and review of the literature. Exp Ther Med 2013;6:816e8. http://dx.doi.
org/10.3892/etm.2013.1207.
[5] Guarin U, Dimitrieva Z, Ashely SJ. Splenogonadal fusion e a rare congenital
anomaly demonstrated by 99Tc-sulfur colloid imaging: case report. J Nucl Med
1975;16:922e4.
[6] Jayasundara JA, Vithana VH, Lamahewage AK. A case of continuous-type
splenogonadal fusion. Singapore Med J 2013;54(6):e123e4. http://dx.doi.org/
10.11622/smedj.2013096.
[7] Lopes RI, Medeiros MT, Arap MA, Cocuzza MS, Hallak J. Splenogonadal fusion
and testicular cancer: case report and review of the literature. Einstein (São
Paulo) 2012;10(1):92e5.
[8] Stewart VR, Sellars ME, Somers S, Muir GH, Sidhu PS. Splenogonadal fusion e
B-mode and color Doppler sonographic appearances. J Ultrasound Med 2004;
23:1087e90.
[9] Li YH. Preoperative detection of splenogonadal fusion by TC. Surg Radiol Anat
2009;31:733e5. http://dx.doi.org/10.1007/s00276-009-0507-x.
[10] Sountoulides P, Neri F, Bellocci R, Schips L, Cindolo L. Splenogonadal fusion
mimicking a testis tumour. J Postgrad Med 2014;60(2):202e4.
